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A. .. EMITTER-FOLLOWER 
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C . . . EMITTER-FOLLOWER 

(57) Abstract: A semiconductor device having a plurality of cascaded IC's (14,15,16), wherein the matching impedance between 
each signal transmission path (12) connected to a respective external signal transmission path and a respective one of IC's (14,16) 
located on the input and output sides is set to the same value of 50 ohms as the characteristic impedance of the external signal 
transmission path, while the matching impedance between each internal signal transmission path (13) and a respective one of IC's 
(14,16) located on the input and output sides and the inner IC (15) is set to a value of 200 ohms which is higher than the value of 50 
ohms. The semiconductor device consumes less current and can perform a high-speed operation. 
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*mW\Z> MCM (Multi Chip Module) ^<0^$ctf>¥3S#3ft^I§Ii& (I C s) & 

^wm^mmzmv. mz, ^m^t(D-c>\f-y>7,m^t^nrc.m 
io itxsm 

&»b<[oU:U 2.4^7 Vm (Gbps) lOGbps <D&$mm.ifi?m 

mmm®£¥mi^mm&&^fc<mmmz&\,*T£?zfcMm^<D&ttm 

m^ummmm 28 Jifc^^n^Am^^^ 22 ^$ntv^ 0 mmm 
m 2s±\z\t, mtffimtzntcWkv 1 c^yy-mmzn. m%kd i 

fck AW*e2IB&22fc»tt$nfcA*fi(IC5 i y7 p 24, ffl#M IC 26 £ 

25 ±K:^snfciK±©ftajej3iK23K:ckosa$nT^s. 3*^27k: 
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Q!*MNS<^n«, RMft|»»T©**39«/JxS<^S. 5* (1) \Z^X. D 



r=2. 3) SitfttlTfffllTl^o itl^t^C^ttTfllfcl^ 

tter-^TjtsfwsxnTtur-rst, D/d=3. 59 

22 ©*HSK >tf-^>X« 50QJCW3tsn, ^n<h^^rt^« 23 
©Wtt-f>fcr-^>Xt>50QteiaS!3tSn*. ^bTSSillMFr* IC (24-26) 
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(1) W*h7>^^*^:*«E , T?Bl&-rsfe«)K: IC (24-26) fe«k^#«:S 
© (21) ©m»««**JII^S. 

(2) h 7 >5>;*> < mmt%>>&m*%>z>fc.ib, ic ©^s^^ffl < . 

20 fc^trmfc© I I C 2 >If ^>Xl^btfflS 

25 ^>XM£LT^5£££#^£T3#ig#gg£ffi&-r3o 
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^tiasoict, is^gs:©i c<Dm&? c^§r-r>try>x 
>xRxm2 ©-r >try>x©'5^<£vw >fcfy>x£ d fei^v^^-r >tr^ 

10 t§. 

(i) ^mfcmwftfflo i c©m*igiscD^W'f >tr-^>x/«< tzzrctb, m 
■zrnmijmEHz&mtfczrty ? y©g£»£i£«T£ z\twv%, *■© ic 

fe, ffl^h^^^x^w-rx^^i/jNt-^c^^T^, ic^yX©^.y:/iM 

(3) 3M»#g«FW©i c©ffi*|iiK©Ay7r©ii:»:*fi«*r*c:i:*«T 

ic &&wnwmmisnft¥mft&m<DWiftm&&ftm{£'tz z t 

20 

©A-AI»«ttTa!©A-A*M»lCj»tt*tl*. BlOfc&Wr, Q6> Q7, Q 
11-Q19, Q21~Q27, Q3K Q32, Q41~Q43 WW #—9 h ^>>>X^ 
25 R7, R8, R11~R14, R21-R28, R31~R34 «ffijft«, GND H*L VEE « 
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imss 25a £<Dmmm<D*kititimznz. mmoxtim ic ry? 24 \z\t 

ECL (Emi t ter Coupled Logic) &&\B\$&&m ^tc7 U y 7° 7 n y 7"m^k 20 

sn-cfetK -e©aj*iHi8S24b*«, aafctt«sn*(t»Bic^yy25©A* 

tHS§ 25a fc, 28 ±l:MSnfc^M 23 §3>Ltig$nt^ 

3o 7Uy^7ny^iatt20fc:tt, "7 U yy'ya y7*m9&<DU7ffi (HTtt^ 
V— ^I3K©*fB«t) ffi^HIg§ 24b^THl&Iirg&^«ttKxS-/^7*n 

>7iHiss^e>^§2^©A^7 7iiigSTii^^nT^D, ftsicjfeRsns ic 

28 _t©FWfcii8& 2 3 CD#tt-f >k 0 ~^>X«, iij&bfc J; 5 K:^«-T >tT- 
^>^^raU50QT»5.*fe,M©©m*llIIS24bflD*J!*©©^gJtR3K 

R32 \z\%, mmmu 28 ±ort«pesiiis 2 3 t>r > tr-^>xaE-&&i*fc«>^ 

50Q«^$nT*3D, «gS£OA^HlK 25a fcfck MmmWL 28±©rtffie2IK 
2 3 £ -f > tf- y >7M^ £ t Z> tz tb \Z 50 Q (DWffi R33, R34 £ nt V>5 . 

fc*tr>T, MWi(D7Vy7°7riy7'®m2Q<DMJ3fm\Z, **g*©afffffi#E R31 
(R32) ©50Qi«®OX*lHliS25a©fiE^fitriR33 (R34) © 50QT> Wie> 
©ffi^h^>^X*Q41 (Q42) \ZtthM&mm2nTK&z:i2lz&to 25QL 

nz> 0 z\z.x% M®L<D7Vy7°7uy7*\E\&2o<Dmiimw}mmz, gjfcsn* 
mxmmw 0. 5 vp-p tt§ 1 20 mA ©««^gt&5. -e©&8e>, m 

^©m^IUS& 24b©««?g!© h7>^X^ Q41~Q43 20mA ©miffi£IKl&-t? 
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X? (Q4K Q42) *mW)irZ> hy>i?X*Q$U Q32 feT^ftlMXtTSifr 
Ml 0 tZ7K-?t(i@L<D7 U V ^7 P v XW& 20 7 U v X7Uy7 
(DZiym^ 2nmX5/iJsi(DJL^y^^X(Db7>PX^^:m^ Smk&JFom 

MnmTmf&znztf, m^raa 20mA $wmtiit£®mt]®$&<Dmi&m\z\z i 

limx 20 um y X© b?>¥X? (Q41~Q43) /Wg£&£o 
ffi#|ElS&(Dg:tl|S:<E> 2 /*mx 20 Aim x$ y X<D h v >-J7,? &mWlTZ>tz. 

a'-;7 7 ®i& £ bTM»jiifs& tx57^7*D7 e> & § 2 3 ©a* y 

7rHIK*^5li^D» *fe^x5 7 ^it-f X® h 7 ^ (Q4K Q42) £ 
Ilt§h7>^^ (Q31> Q32) ©x^y^-iMXfc 2MmxiO/im £A^< 

MCM S^f**^ # IC tfJ^lHlB&fctt 20 mA K±0}g»«TOgT»D, 

±foT?mm\zm^mmmffi,ttez> 0 
m9\z^-t¥m&mmz&^T, xm*i&$m 22 ©#tt^>tr-^>x« 

50Q 0 , s£(Dl£*bXJ]m K^yX 24 ©A#[Ug&:fe «fctfm#ffl 

10 5^:7*26 ©ffi^l3HW>fiE^ffiK:tt50Qi^:$n«^ letter— >Ol/<h^ 

snTv^virtasesiB5 23 ©#tt-f >tr-y>x« 50GT?&s&gttfcv>. 
ratter- «K:fi^esiBSfcfflv^nsfc«>, i^^<i^M> 

77fci£i& 22 ©#«i-r > fc!-^>X SZex, 23 ©#tt-f > tf-^ 

>X£ Z i n t ibT, Z i n t = aZe x «SU o>l) ^4t5J;5l: 

23 ©wt-f >K-^>x*wftLfci-r*fc, ic ^ 

^^24©m77iii^t^r B iic5 i yy25©A^0{is©^-r>tr-^>x«-€-n 
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-r>lf-y>X«cKZe x/2 <h&3„ 1^17?, ^©"f^IC 3^:/ 25 SrlKlfr 
5 1= V i n/2aZe x 

1= Vi n/2Z i n t=V i n/2aZe x 

mm, -tM xmw»sffihJ3:z> 0 a>i -c&n^ ±mvt£*$tW(D 

ckOJff^bVifSBte, 2<a<10 T&3 0 2 



15 



20 r/ny^EL 

25 07H *^HJ©^4©^«J^^^^gcD^n-/^EIo 
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nmiz^-r^oiz, *m&mm ioo icra, a^is© i c i o 4, mtjmv i c 
io6, i ^±<d4«^^© i c i o 5 i c#ibs:$*u ^ 

io ttsnsAW^ejsiis 102 &2-z><DW@it% i cra*»«rrs iK±©i#g 
g&^mss 103 t&stso z. xmj]fcm& 102 od«m§k >¥-?>X z 

^«^2IB& 101 b##^>tf-^>XZ (Z=50Q) tS-&S-&Sfc«)JC 50Q 

fcts^snTv^a*, \Hffi&m& 103 <D#tt-r >t?-^>x z \t 5oq£ bak 

(09*. «Z =2000) i§3£$tlT^£o ftffifcmffi 101 £<£>FW£i£g& 103 £©' 
15 WzUXtlM I C 104 £fcteffi:*7ffliJ I C 106 #«E«£tt, —*D<Df*iffifcm& 103 

rafctt^ra i cio5 j&*Bs«sna. ^lt, coda • m*ms§o-r 

SE-S-rs^^tKJtSn^o f A#$1I C104OA^IUS§ 104a ©XA 

<< >¥-#>x\$ soq\z, tomtim^ io4b (Dmti-i >tf-y>x« 5oq j; 

20 DEKKOS*!* *MI C 105 <DAtim& 105a© A#-f >fcT-^>X£ tti^EI 
S§ 105b©tB*-r >tf-y>Xtt50Q«fct)S5<IS:jt$n,ai*ffiJ I.C106 ODA^J 
®S& 106a <DA^-f>b:— ^>X«50Q«i;^^i<, -€-CDaJ270i& 106b ©ffi^-f 
>h?-y>X«50QfC|9:^$nTViS„ 

100 te, MCM^^O^E^a.— ;i/«j5K*i*t>©T?»oT«kVi. =§• 
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m2\z7K-znz>£.D\z. i cio4~io6 (Dmrntsntcmmmm. \m±\z\$\m 
timmffi 102, 103 skftiz, nmm. mmm* >&mzmcxmwm 

io tez&^ts&mm&mmim tffej&znx^Zo mux, ^mm\z^xmm 
Lvx^^mtm-^Bm^x^^x^n^cDmrniz-o^xu^mm^z^x 
fcmmtvx^fc^o 

A*fi cio4, *mi cio5 <DMtimn\$fri&znfzfcm&&ifrvx 
m$k(D i c\zxti^n^^o\zmm^nx^xh^\ s«±^«^f^ 

ViT%)cfcVio I C 104—106 fci, ^7?-y7<D IC X&oXt^fcA-y ^r-^> 

n^c ic x& o r & cfc < , £ e ic i c?^ yftmmtsnrc mcm 

20 -r^xom^m^ 103 ©«4t-r >t?-^>xa*— fex&z»&m\zf3i<* m 
xte-mon^temm 103 ©wtt-f >br-y>xa* iooq t^o^^ss 103 

©^HK^e-^X^OOQX&oXfcJ;^ T^X(£>FWfej£g§ 103 

> if -y>7s & a m^fe^sso^-n £ 0 < -r z&^mz < , — g& 
25 th-uoft^temte 103 ©#^-r ^tr-^vx^Affi^^mss^^ >tf 
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-^>X «fc 0 < ? 3 E £ C<fc 0 *5SW©S&m*#* £ U*> U 

»*>»*^*v»©B-r^T©rt»e2i» 103 ©^-r >tf-^>x^Affi^j 
ftaseai&ioi tuxtt, flMN£&a«©«#, &i*©m& mmn&o 

*»KK:«S¥^g«©«tDft5^©e3iaS^«»»f3:#^lfi«sn 
&V>#, R»ft*&*.*fc«>fc'r >K— ^>X«fr&©n)Brt*a*:fcfc*> 1 Gbps U 
10 ±©fcj£SiS, XWt, 800MHz EU:©«i£#©*&fc, *«Wtt4*fc*f«fc3iffl 
$tl5. 2. 4Gbps ^±©fe^j£^X« 1GHz ^±©M^icT«, -f>K— 

^>XfiE^©|BIS***D«S*JK:fe5fc©» *»9i©»*tt.fcDM£fc:<5. 

±fB#^#:^« 100 £©*Nfc©fc©te, ^©¥*tt*MSH 1 B fcjR*r. 

15 iw#t^ntv^„ aarr*wfm#«rr*#, t»e*fcifc:fevvm, # 
fe2&R&©*H3i-r >tf-^>xtt*r^T^fflesiB&©«F«'r >tr-^>x© 50 



gl»]l 

25 3*^* 17 ^bT^IUS?§^M^tl^>AtB^^^ 12 ©#tt-r >tf-y 
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> a fcjtfUBK > tr-^> a t k c 50 q ic^tf $ n w 3 c ^ y 

-r & 13 ©#tt-r > tr-^> a tt^ap-r > t:-^> a «t o x v> 200 q 

>x&&&mtin ic 7 16 ©m*igi»fiDffi*-f >br-y>x«, Am^fe 

5 £g& 12 ©4*te-f>l£-y 50QK:KM"SnTVi**J, A##JIC 

14 ©ffi^K > tr-^>A ^ta^ia ic^y 7 ie ©AA'r >tf-^>A*3 

miBIC^y^ 15 ©A- mM>X-y>X\Z. *«"f >tf-y>X«fc 0 

bfcA^M IC :/ 14 0XM>t:-y>7li -tODfctWM >M—& 

10 >X« 200Qt^O^^^m±#:©ffi^|Hl^l^iiEUfeffi^MIC^^^16 
©A2K >fcf— ^>X« 200QT* m*-r >fc!-^>A& 50Q 

04£#flgbT, ¥^#:g«l*I<D IC ^IWOttJSft^JBfcOViT, A 
#M IC 3~v ~7 14 ©ffi#IUi& 14b IC ^ 15 ©A^7lHSS 15a £©&f* 

15 *T*. 04fc33V*T, Q1-Q7 «A-r^-^ h^>^X^, Rl-R8tt»tft», 
GND «^>H8L VEE \ZnmM-C&Z>o XtlM IC 5^:/ 14 ©ffi^mSS 14b 

R3, R4« 200QtC^$nTV^o SfcaKSfftSftS* Iffl IC 15 ©A# 

IHS&15a«, X5y^7*n>7lHlK-C*^SnT*D, -e©A*»K:tt 200Q 
20 ©lE-a-jgirt R5, R6 #ilflf2ftTV>5. MS:©A«iJ IC 14 ©ffi#®B& 

14b fc»^(Z>*W IC 7 15 ©A^IUSS 15a H:, mm^U 18 ±fc^sn& 

2ooq©#ish > >tf-^>x^%f %toUfcm& 1 3 5?>UTg^$n, -f >tf 

-^>X^$tlTV^o ltf^(Dffi*IHg& 14b ©Iti^tfH M^CD^jgm 
R3, R4 (D 200Q £l£g:©A;blHl&& 15a ©^Jgirt R5, R6 © 200QT> 100Q t 
25 fc*. M^cDm^tUS& 14b fc&gfcffl*WS&«i«»* ffi^Sili^ 0. 5 Yp-p 
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$ <=> \z^mmwsi±\zmL(o ic j-y 7frbiz*¥m#&m* mcm smts 

6- IC ffl^HIgSic:«^5(5 20 mA ©JiflWgT^ofc©^ 1/5 

-x-mmmmiz&mznz>z.£%$>r>5z, 0 
mmm2 

&oT, HI 5 te^-©A7J#J IC y 14 IC ^ 15 t<DmWtffl<DVtm 

Sr^-To HI5 fc&^T, Q1-Q7, Q11~Q19 te/VT^-^ h^>>>A^ Rl 
~R8> R11-R14 m\t^fy>^m, VEE««MTa5^)„ MS©A 

7j<u ic zf 14 {c^ecl m*m&&m ^fr7 u y 7*7 n ymg& 10 t&*k?«s 
nT&v^omiim&ub t, mko^miz^y? 15 ©a^jius§ i5a ^, ^ 
is ±izmm-znrzmnfcmv& 13 *^UT»«snT^*. 7<j 7^7 

j£$nT:fet), SbfcK©#lffi|gtt R3, R4 ft 200 QfcRJt StlT^a. &m\z& 
MZtlZ^m KT-y? 15 ©A7JIUS& 15a tS. x$ y^7*n»7lHllST#lfifc$ 
tVCfetK -e©A7jB5lCtt200Q©SE^fitfiLR5, R6 **Jlffi;*nTV>S. t&J£© 
7 U y 7 P 7 n y 7°lHl!iS 10 ©ffi#IUj& 14b £«g*<Z>*|H! IC ^y 7 s 15 <Z>A#IU8§ 
15a fct, m^W&L 18±^^$tlfe200Q©i|#ft-r>t!--^>A<£WT^>l*I^ 

fciti® 13 ^^-bT^M^n, <i >tr-^>x^$nTv^ 0 m^od7U 

7D^7 p [hIES 10 ©ffi^Jl^^ »®:©ft^fitfi R3, R4© 200 Q A7J 
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ESS 15a ©SE^-Jgifi R5, R6 <D 200QT, 100Q<h&£ o m&<DyV y?7Uy 

7°m& io 0ffi*iiiBs^i^ii^ai*Ki&««Ett, mtimm& o. 5 vp-p tnt 

5 mA<DTOt<h&9, m**«©<S«3^lit^S. fifefeTft 20mA vmtimm 

x©*#v> h 7>^x^T«^bTVife^ 5 mA (Drnxmrnnmn 

fiT^cfct), 7Uyy7n?/^037«lfcfflV^h7>^^tHi; 2MmX5 

afeoT, 0 6tt-e©A^7MIC^yy 14 tifW IC^-y^ 15 £©8att«S©jRtB 
B6fc:feVvr, Tl~T7««|f$|^h^>>»X^ R1~R8 ttffitfSk 
VCC (MSGHl, GND ^7>K1W, ATJflff IC 14 (DmtlM^ 14b 

R4 tt 200Q \zmm^nx^o '&mzmwfrznz>*m ic y 15 <DAti®& 

15a tt, V-77tn7HIg§TM$nTfeD, ^<D\timz\Z 200Q©S£Jg 
R5, R6 d^^f^nTViS. flfl§i!©A7Jflf IC y 14 ©ffi#|El8& 14b <h^g£ 

©*p B i ic y 15 ©a^his® i5a mmmm is icM^nt 2ooq©# 
^$nx^§. M^©m^iHis§ i4b omtiMmt, tttm<Dfmi&&i R3> r4 <d 
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200Q£«KOA;WB&15a©!E£-ffitftM, R6© 200QT, 100Q£&3 o 

h 9 >S?X * T 1- T 7 tt S i *4£_h £ nfe MOS M h =y > 
^T&oT*> GaAs a&LLfcJBjfcSftfc MES M h 7 >^^1?*oTfe«kk 

*^JfiM"Ctt, A^-g-jgjn R5, R6 #*h^>>?X^T6, T7 ©V— 

BHMBS^&lft LAN 0«*«fcj£JSb&:|§<&-ea&5. PDC (personal digital 
cellular) ^PHS (personal handyphone system) 208WMMB>*> Bluetoothfc 
£©&« LAN 0S»*«tt, _0 7 ^'T«fc'5JS:SlfiE18Si:SfgI5igS*WrS¥# 
#=gfi 300 KL&V&zm&ZtlTKZ. &rc. y^rWyf 308, <£$IW 
T>^310> A°<7~y>y319, ^^17*311, 318&<H£:£-U ^M^f-^^ 

st3rf£&3ooa£, ^mmyis-jm, it£tm«3i3. m^mkix^ 

D/A^m^315> A££M»316, A*T>^ 317 ft^WT* IF • ^-X 

A*> F« 300B 5M$tlT^§o PDC if«i"CS RF m* 800 MHz CDf^ 
£4MU 311 *C 100-200 MHz teglftsn*. Bluetooth RFg&« 

2.4 GHz ©i-^^^It, 5^17-311 T 3 MHz tC^4fe$nS« RFSB3OOA0SfI 
[§rg&T«, T>-^^ 301 ^bTSteStlfc RF ^mmm-rr yj~y^ vJ- 

m^msfky 4 ft* 309,<£$iWT>y3io^bT^^i7-3ii fcBJjnsn, 
iW^^oiM^ts^^nx if MMWicfctfcans. rf g& 

300A 0miWmg§-e«,IF aHM-JfttS^U- 318 tdJc D 321 *^0^ 

«»«»-9ia#sn rf iit^t^$n§o £© rf mmmnu^u-r 
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>7 319, 1&mmk7<{)V# 320, T^x^A-f y^308, T>^301^b 
TMfi^tl^o £©«fc5&RF^3OOA©IC0Affl;*m, t»:/y > bStgLtlC 

Tte, gfsMTte, T>^X-f 308-^il3M^^;i/^ 309 m(Dfcm& 
5 302> ^j§M^^;i/^ 309-^^7 >7° 310 P*1(Dfcj2tS§ 303, i&m^7>7' 

310- ^ ^ 31 1 m<Dmm& 304 a* soq «t 9 nsv> iooq) < > tr-^>* 

fct£5££*L itff#JT«, 5^it318-A°'7-T>y319rBl©feiilg§ 305 ^50 

Q=k DiUVi iooq) >bf-^>xjc, nv—yy-f m-^mm^y^ 
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